aoaker diet reftected four feeding patterns: (1) first entry into the estuary by small size dauca; (2) area-wide distribution of many size classes, (3) concentration of mid-.ized individuals in the upper estuarine areas, and (4}~migration of large size classes.
Polychaetes and harpiu:ticoid copepods dominated the average spot 11iet, followed by detritut, bivalves and nematodes. SeVeral distinctive patterns in feeding were noted on ontogenetic and spatial bases, but not on a temporal basis. Intraspecific diet correlationindicated similar feeding patterns in. all but the smallest (20-29 mm) and largest (100-109 mm) size classes examined.
Juvenile fishes (mainly Anchoa mitchilli) dominated the sand seatrout diet, while mysids ranked a distant second. There'· was a clear sequence of Qntogenetic changes in sand seatrout feeding (also indicated by intraspecific correlation), wherein smaller size classes preyed heavily on mysids followed by a sWitch to piscivory by larger indiViduals. Spatial analysis indicated heavy consumption of fishes by sand seatrout near high salinity passes to the estuary, grading into heavy consumption of mysids in shallow, low salinity areas. Temporal analysis (May-November) revealed relatively lower predation on fishes in late summer when various crustaceans were important diet components. Interspecific diet comparisons indicated little overall trophic overlap ~ong the three sciaenids, but diets of small croakers (10-59 mm) and spot {20-79 mm) were 11ignificandy correlated. Few correlations in diet were found 1Jetween sand seatrout and either croaker or spot.
A sieve fractionation technique used to analyze food habits yielded a clear distinction in prey size between the two benthic feeders. While diets were superficially sinlilar, croakers consumed larger polychaetes and larger food items in general than did spot.
There exist numerous studies of the food habits of estuarine and coastal marine fishes, but rarely have these investigations considered their results from the viewpoint of resource partitioning, an important means of reducing competition among coex1stmg species (Schoener, 1974) . Several recent studies have addressed this important concept. Oviatt and Nixon (1973) found trophic 2 P. Sheridan from offshore regions (Tyler, 1972; Kravitz et al., 1976) . However, Ross (1977) discovered that trophic partitioning among eight species of searobins only occurred in areas of high spatial overlap and that macrohabitat partitioning was the dominant force in resource allocation. Thus, in many cases estuarine and coastal marine species which overlap in time and/or space appear likely to utilize different portions of the available trophic spectrum. The present investigation explores this phenomenon with reference to three sciaenid fishes in a Gulf coast estuary.
The fish communities along the Gulf coast of the United States are heavily influenced by the family Sciaenidae. This paper examines the food habits of three sciaenids, Atlantic croaker (Micropogonias undulatus, nomenclature following Chao and Musick, 1977 a~d Chao, 1978) , spot (Leiostomus xanthu'rus), and sand seatrout (Cynoscion arenarius), as they utilize the Apalachicola estuary of northwest Florida.
In the Apalachicola estuary, M. undulatus ranks second only to Anchoa mitchilli in numerical abundance, composing 26% of the total fish catch over six years of monthly sampling (Livingston et al., 1976, 1977, and unpublished data) . Postlarvae and early juveniles have been collected as early as October, with peak juvenile abundances occurring in February and March. Most individuals leave the estuary by early summer. Leiostomus xanthurus ranks third in numerical abundance, composing 13% of the total fish catch over six years of monthly sampling (Livingston et al., 1976, 1977, and unpublished data) . Postlarvae and juveniles are first noted in December and peak abundance occurs in February and March. Juveniles appear to move into the surrounding marshes until rapid temperature changes in the fall precipitate offshore migration. Cynoscion arenarius ranks fourth in numerical abundance, composing 8% of the total fish catch over six years of monthly sampling (Livingston et al., 1976, 1977, and unpublished data) . Postlarvae and early juveniles are first found in April and reach peak abundance in the summer. Most sand seatrout leave the estuary by November.
Apalachicola Bay, Franklin County, Florida, is a relatively unpolluted, shallow, bar-built estuary dominated by the Apalachicola River. Much of the information concerning the Apalachicola drainage system has been reviewed by Livingston et al. (1974) and in Livingston and Joyce (1977) .
MATERIALS AND METHODS
Fishes examined in this study were taken from collections made as part of a long-term program monitoring the fauna of the Apalachicola Bay-East Bay complex ( Fig. 1) described by Livingtston et al. (1976) . Samples were taken from collections made monthly a anuaryNovember, 1976) by trawlingwith a5 m (16') otter trawl (20 mm mesh wing and body, 6 mm mesh liner) employing the following set schedule: seven 2-minute trawls at stations 1, 5, and 6; two 2-minute trawls at stations 1A, 1B, 1C, 2, 3, 4, and 5A. Details of field methods and area descriptions are given in Livingston et al. (1976) . Thus, the available sample sizes were limited both by the collection format and the seasonal fluctuations in population sizes, although the numbers of individuals used for trophic analyses were maximized within this framework.
After field preservation in 10% formalin, fishes were rinsed and stored in 40% isopropanol until analysis. At such time, fishes were sorted-~nto 10 mm size classes (SL) by species, station, and date of collection. Stomachs of up to 35 individuals (as collections permitted) from each size class were resected and their contents pooled. Stomach contents were then analyzed as percent dry weight composition by a gravimetric procedure involving sieve fractionation described by Carr and Adams (1972, 1973) . Comparative analysis of intra-and interspecific diet similarities among fish size classes was conducted with the Spearman Rank Correlation Coefficient, corrected for ties (Sakal and Rohlf, 1969; Fritz, 1974) .
RESULTS

Micropogonias undulatus
A total of 2,217 croaker stomachs, spanning January through September, 1976, was examined. These formed 163 samples after pooling by size classes. those of seven other classes. Interstation comparison of croaker diets (Table 3) showed several distinctive feeding patterns in the estuary. Insect larvae~ detritus, amphipods, and a variety of other small crustaceans dominated the croaker diet on stations 3, 5, 5A, and 6. These were shallow, low salinity sites fairly dose to land .. The ration on station 2, at the river mouth, was diverse and was characterized by consumption of juvenile fishes. mysids, and shrimp. The diets of fish from relatively deep, higher salinity sites (stations 1A, 1C, 1, 4} was dominated by polychaetes and lesser amounts of shrimp, fishes and detritus. Only one sample was from station 1B, where juvenile fishes composed 66% of the croakeF diet.
Temporal diet analysis (Table 4) in essence tracked the movement of the croaker population as it utilized the estuary. January marked the first substantial appearance of croakers (10-39 mm) in the estuary and was the only month when harpacticoid and calanoid Gulf of Mexico Science, Vol. 3 [1979] . . ·, to 70-99 mm spot, while bivalves were important to 90-109 mm individuals. Harpacticoid copepods and nematodes were utilized by all size classes of spot.
Comparative diet analysis (Table 6 ) indicated that spot, with few exceptions, fed in a similar pattern in all size classes. The exceptions included 20-29 mm individuals whose diet (high in polychaetes, low in bivalves and harpa,cticoid copepods) was not significantly correlated with the diets of spot larger than 70 mm, and 100-109 mm individuals, whose diet (dominated by bivalves) was not significantly correlated with any other size class.
Interstation ~omparison of spot diets (Table 7) showed two feeding patterns in the estuary. Food items over shallow, low salinity, nearshore sites (stations 3, 5, 5A, 6) included mainly insect larvae, bivalves, and detritus. Spot fed primarily upon polychaetes and harpacticoid copepods at the deeper, higher salinity sites (stations 1A, 1B, 1C, 1,2,4). There were no obvious temporal trends in the spot diet (Table 8) . June was the only month that insect larvae dominated the spot diet (63%), as fish were collected mainly in East Bay. Polychaetes were the major food items in April and August, harpacticoid copepods were important in April, May and October, and bivalves and detritus became important in October and November. Cynoscion arenarius A total of 1,545 sand seatrout stomachs, collected May-October, 1976, was examined. These formed 122 samples after pooling by size class. Twenty-one percent of the stomachs examined were empty. Trout fed mainly upon juvenile fishes (62%) and mysids {26%) ( Table 9) . Seventy-eight percent of the identifiable fishes were anchovies (Anchoa mitchilli). Mysidopsis bahia was the most frequently occurring mysid in sand seatrout stomachs. There was a clear trophic ontogeny m sand seatrout: mysids and calanoid copepods dominated the diet of small individuals but decreased m Importance with growth as a rapid, concurrent switch to piscivory occurred.
Comparative diet analysis (Table 10) Interstation comparison of trout diets (Table 11 ) indicated a gradation from heavy utilization of mysids to heavy utilization of fishes. Calanoid copepods (Acartia spp.) were important to small trout feeding at stations 3 and 4, while crab zoeae (Rhithropanopeus harrisii) were significant diet additions on station 5A. Highest fish consumption by trout occurred near the passes of the estuary (stations 1A, 1B, 1C), while mysids were relatively more important in low salinity East Bay (stations 3, 5A, 6) as well as mesohaline stations 1 and 4.
Temporal diet analysis (Table 12 ) revealed that during August and September trout consumed less juvenile fishes and relatively more mysids, shrimp, crab zoeae, and calanoid copepods than during other months. Sand seatrout collected during these two months were mainly taken in East Bay, where crustaceans were evidently more abundant or more susceptible to predation than fishes.
Interspecific Diet Comparisons
To examine the extent of trophic overlap, the average diet over all size classes and the diets of individual size classes were compared among the three sciaenids. The overall correlation coefficients {based on the final columns of Tables 1, 5, and 9) were as follows: croaker vs spot, rs = 0.160; croaker vs sand seatrout, rs = -0.202; spot vs sand seatrout., rs = -10.427. None of the co-. efficients was significant (P<.05), indicating little trophic overlap in the broad sense. However, this analysis gave no indicatien of the relationships among the various size classes and species. Some degree of trophic similarity between croakers and spot was suspected smce polychaetes were the dominant food of both species (Tables  1 and 5 ). The sieve fractionation technique employed herein indicated that not only do croakers eat larger food items m general but also eat larger polychaetes (Table 13) . futerspecific comparison by size classes (Table 14) (Roelofs, 1954; Darnell, 1958; Springer and Woodburn, 1960; Fontenot and Rogillio, 1970; Parker, 1971) . Stickney et al. (1975) found harpacticoid copepods to be very important to croakers smaller than 100 mm in length along the southeastern U. S. coast. The present study found harpacticoids important only to 10-29 mm croakers. L. xanthurus has feeding habits similar to those of croakers although smaller food items are apparently consumed (Roelofs, 1954;  Reid, 1954; Darnell, 1958; Springer and Woodburn, 1960; Parker, 1971; Kjelson et al., 1975; Stickney et al., 1975) . Previous studies of C. arenarius are almost identical with the results of the present investigation. Sand seatrout consumed copepods, mysids, and larval fishes when small and primarily fishes when larger (Reid, 1954; Darnell, 1958; Springer and Woodburn, 1960) . Darnell also found that trout prey heavily upon bay anchovies (A. mitchilli) .
Examination of stomach contents of fishes by the sieve fractionation technique, developed by Carr and Adams (1972, 197 3), yields not only quantitative analysis of food habits but information on the food particle size spectra ingested by the fishes, particularly in fishes which swallow their prey whole or do not masticate their prey to any great extent. This was found to be quite useful in comparing the food habits of the two benthic feeders (croaker and spot) in Apalachicola Bay. Both species had similar spatial and temporal patterns in utilization of the estuary and relied upon polychaetes as their main food item, thus giving the appearance of classic exploitative competitors. However, major differences in food type and size were documented by this investigation even though the smaller size classes of these two fishes have similar diets. Sand seatrout were found to be water-column predators whose diet rarely correlates with those of the benthic feeders. Thus, trophic resource partitioning, based on food type and food particle size, may be the principal factor in allowing three closely related species of fishes to coexist in the estuary.
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